Removal of Qa-2 antigen alters the Ped gene phenotype of preimplantation mouse embryos.
Embryo survival is influenced by both genetic and environmental factors. Previous research in our laboratory has identified one gene associated with embryonic survival, the Ped gene, a gene that is linked to the major histocompatibility complex (MHC) of the mouse. The Ped gene has been shown to influence the rate of preimplantation embryonic cleavage division, as well as litter size, birth weight, and weaning weight. Genetic mapping of the Ped gene has located it in the Q region of the MHC and has suggested that possible Q region genes encoding the Ped gene are Q3, Q5, Q6, Q7, Q8, and/or Q9. Whereas the protein products of the Q3 and Q5 genes are unknown, the protein product of the very similar Q6, Q7, Q8, and Q9 genes is the Qa-2 antigen. Two forms of membrane-bound Qa-2 antigen are known: glycosylphosphatidylinositol (GPI)-linked and transmembrane bound. Only the GPI-linked form is sensitive to cleavage by phosphatidylinositol phospholipase C (PI-PLC). The first purpose of the present study was to determine the nature of the linkage of the Qa-2 antigen to the cell surface of preimplantation mouse embryos. It was found that all detectable Qa-2 antigen on the embryonic cell surface is sensitive to cleavage by PI-PLC and is therefore bound to the cell membrane by a GPI linkage. Furthermore, removal of Qa-2 antigen from the embryonic cell surface slows down the rate of development of preimplantation mouse embryos. These results suggest the likelihood that the Qa-2 antigen is the Ped gene product.